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Compact Mamgg*Mga ggfl CfeaaSgg Aasarafiaa 

Tiiis invention relates to an apparatus for hygi eniG iQsertion 9 -positioJmg and removal of 
5 contact lenses from a person's eyes. 

It is estimated that more than 150 million people in the USA use corrective eye wear for 
refractive errore (Prevent Blindness America, 2002). Contact lenses represent an 
increasingly popular and convenient solution to correct defective vision such that the 

10 contact lens market has a growth of approximately 20 % year over year, and sales have 
grown from $16 million in 1998 to an expected $184 million in, 2003. Contact lenses by 
their veiy nature are small, delicate and easily damaged, and this leads to problems 
associated with handling and insertion for a great many users. Installation and removal of 
contact lenses can be physically cumbersome and time consuming, and the majority of 

15 users are known to experience difficulties when they first start wearing contact lenses. 
Many people go on to find the inseition and removal of contact lenses a natural thing to 
do* but a significant proportion of people are believed to have continuing 
difficulties/problems associated with contact lens inseortion/removal. It is widely perceived 
within the industry that there is a requirement for a solution to overcome the problems 

20 associated with manipulation, insertion and removal of contact lenses. 

Hygiene can also pose a problem with regard to the wearing of contact lenses - in the event 
feat a contact lens is dropped during insertion into or removal from the eye it may become 
contamfeated with particulate natter (e,g. dirt) or mdci:o-<ffganisms (e.g. bacteria)* which 
23 can cafcise infections, discomfort, and damage to the eye. There is also a risk that a contact 
lens may become contaminated through contact with the skin of a finger or the palm of the 
hand* A variety of micro-organisms are involved in causing eye infections, but the most 
commonly isolated organisms are Setratia^ Pseudomonas and Acinetob&cter (from 
contaminated sterilising and washing solutions) and staphylococci (from direct handling 
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of contact leases). In order to maintain good ocular hygiene it is important that a contact 
lens user washes their hands prior to insertion/removal of a contact tens* and that the 
contact lenses are cleaned properly in accordance with the manufacturers instructions. 
Indeed, deviation from recommended wear and care procedures are the prime factors. 
5 involved in contraction of Actmthcmoeba keratitis, a. serious and painful condition which 
may cause long-term damage to the eye. Cleaning and disinfection of contact lenses can 
thus be time consuming and impractical, particularly when a user does not have a ready 
means available to clean their hands prior to handling their contact lenses e~g whilst 
Travelling. Survey evidence suggests that 75 % of existing contact lens users reported that 
10 they would use an apparatus which would not only insert/remove their lenses but also clean 
and store them. 

Prior art contact lens insertion and removal devices include US 4201408, US 4427226, and 
WO 99/21519. US 4201408 discloses a device having a cup to receive a contact lens, the 

15 cup having a hole connected to a tube. The tube serves to apply negative pressure to the 
contact lens in order to pick it up* and positive pressure to facilitate discharge of the 
contact lens onto the eyeball. The tube also provides a light source, visualised as a bright 
spot of light which can serve as a target by a user* thereby making the process of contact 
lens insertion/removal easier. A means is provided to distort the cup and the contact lens 

20 which aids removal of a contact lens from the eye. 

US 4427226 discloses a device combining a means to position or remove a contact lens 
combined with a means to keep the upper and lower eyelids open. Using one hand, the 
eyelids are retained open using the eyelid engaging means, and the contact lens is 
2S positioned or removed using the other hand and a pair of flexible tweezers. 

WO 99/2 1519 discloses a package containing a contact lews stored in saline solution. The 
package comprises an applicator for applying the contact lens to the eye, thereby 
circumventing the requirement for a user to physically pick up the contact lens and place 
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it on their palm prior to insertion onto tile eyeball, By removing contact between fingers 
and the contact tens, the chances of contaminating the contact lens by a user are thereby 
considerably reduced, and good ocular hygiene is maintained. 

Prior art devices are primarily used for the insertion and/pir removal of contact lenses from 
(he eye. The devices* althongh minimising contact with skin and therefor© the risks of 
contamination of a contact lens, still require the use of both hands, typically with one hand 
holding open the eyelids, and the other band inserting the contact lens through the nse of 
an applicator or tweezers. The application step, although fecititated through the use of 
tweezers or an applicator, can still be problematic since it invariably requires a degree of 
skill and dexterity by the user - a good aim and appropriate use of force is required to 
position a contact lens on the eyfcbalL hnportantly, none of the prior ait devices are 
designed for cleaning contact lenses - the contact lenses may be removed and stored using 
the prior art devices, but cleaning of a contact lens prior to storage invariably involves 
manual (i.e. fingertip) "scouring" or "scrubbing" of the contact lens with a cleaning 
solution typically comprising a detergent followed by rinsing with a sterile saline solution. 

It is an object of the present invention to overcome the prior art disadvantages by providing 
an apparatus for use with a contact lens which comprises automatic contact lens 
installation, insertion, removal, manipulation, cleaning, and storage steps, without the need 
for a user to physically manipulate or clean the contact lens themselves. 

According to a first aspect of the present invention there is provided an apparatus for 
manipulation and cleaning of s contact Iras, the apparatus comprising an at least one 
eyepiece,, an at least one body, and a cleaning housing, the at least one eyepiece when 
attached to the at least one body defining an opening into the at least one body and the at 
least one eyepiece comprising: 

(i) a head for engaging a contact lens; and 

(ii) an eyelid opening means, 
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Hie at least one body containing a contact lens manipulation means comprising an elongate 
arm defining a longitudinal axis and an arm movement means communicating with the 
aim, the arm movement means effecting movement of Ike arm between a retracted position 
and an extended position; 
5 wherein when the at least one eyepiece is attached to the at least one body and the fece of 
a user is in contact with the at least one eyepiece, an eyeball and upper and lower eyelids 
of the user being positioned over the opening, the eyelid opening means can engage the 
upper and lower eyelids and retain them open, the arm engaged with the head extending 
to contact the eyeball of the nser and efifect insertion and removal of a contact lens into and 
10 from the eye} 

the cleaning bousing comprising contact lens cleaning means and being engageable with 
the at least one eyepiece, such that when the at least one eyepiece and the cleaning housing 
are engaged, the contact lens cleaning means can effect cleaning of a contact lens engaged 
with the head of the at least one eyepiece. 

15 

The at least one eyepiece may be removably attachable to the at least one body. 
Alternatively the at least one eyepiece may be permanently srs-gaged with the at least one 
body. 

20 Thus, the apparatus may comprise one eyepiece attached to one body, and a cleaning 
housing which is engageable with the eyepiece. 

The at least one eyepiece may define an opening into the body and an eyehole. A user may 
position their eye owsr fhe eyehole and look into the eyehole. 

25 

The apparatus may comprise two eyepieces> two bodies, and a cleaning housing, each 
eyepiece being attached to a body, the cleaning housing being engageable with the 
eyepieces. Bach eyepiece may define an opening into the body, and may comprise a head 
for engaging a contact lens and an eyelid opening means. The body may comprise a 

» 
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coniact lens manipulation me^ wherein when the face of a user is in contact with the 
eyepiece, an eyeball and upper and lower eyelids of the user being positioned over the 
opening, the eyelid opening.means canengage the tipper and lower eyelids and retain them 
open, ihe contact lens manipulation means comprising an elongate arm defining- a 
longitudinal axis and an ann movement means confiscating with the arm, the arm 
movement means effecting movement of the arm between a retracted position and an 
extended position; 

wherein when the at least one eyepiece is attached to the at least one body and the face of 
a user is in contact with me at least one eyepiece, an eyeball and upper and lower eyelids 
of the user being positioned over the opening, the eyelid opening means can engage the 
upper and lower eyelids and retain them open, the arm engaged with the head extending 
to contact the eyeball of the user and effect insertion and removal of a contact lens into and 
from the eye; r. 

the cleaning housing comprising contact lens cleaning means and being engageable with 
15 the at least one eyepiece, such mat when 1he at least one eyepiece and the cleaning housing 
are engaged, the contact lens cleaning means can effect cleaning of a contact lens engaged 
with the head of the at least one eyepiece. 



10 



20 



25 



The apparatus may comprise two eyepieces, one body and a cleaning housing, the 
eyepieces being removably attachable to the body and the cleaning housing being 
engageable with the eyepieces, such that when at least one eyepiece is engaged with the 
cleaning housing, the contact lens cleaning means can effect cleaning of any contact lens 
engaged with the head of the eyepiece. 

The apparatus may be formed such that only one of the two eyepieces is attachable to the 
body at any given time. 

The arm may be capable of releasably engaging the head. 



mmmmmmmmm® 
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The snn may extend through the opening to engage the head. 



The aim movement means may effect movement of tie arm between a retracted position 
in which the arm is contained within the body of the apparatus* and an extended position 
5 in which the arm extends through the opening. 

The arm may be attached to the head 

The eyepieces may each hold a contact leas, the prescription of which corresponds to a 
10 particular eye. The eyepieces may be formed so that one eyepiece has a shape adapted for 
use with the left eye of a user r and the other eyepiece has a shape adapted for use with the 
right eye. The shape of an eyepiece may be such that if it is attempted for use with the 
incorrect eye, an incorrect St is made which is noticeable to the user. This prevents 
insertion into the ©ye of a contact lens of the wrong shape or prescription. 

15 

The eyelid opening means may comprise a plurality of arms* each of the aims being 
movable within a guide track positioned within the eyepiece, wherein the srms, responsive 
to contact against the upper and lower eyelids of a user, move along the guide tracks 
engaging and retaining the upper and lower eyelids in an open position. 

20 

The contact lens manipulation means may comprise a rack associated with the arm, the 
rack engaging with a worm associated with the arm movement means. Movement of the 
tack is responsive to rotational movement of the worm about it's longitudinal axis. The use 
of rack and worm gears will be well known to a person skilled in the art. The contact lens 
25 manipulation means may comprise an electric motor to effect movement of the arm 
between extended and retracted states. Movement of the arm is not limited to the use of 
a rack and worm - indeed, other ways of moving the arm are envisaged and will be well 
known to a person skilled in the art 
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The head may be resmently deformable, defining a fiist extended position, and a second 
contracted position, wherein the head is capable of gripping a contact lens when the head 
is in the second position, The head of the eyepiece may be shaped to complement the 
shape .of a contact lens (e.g. cup shaped), and/or it may comprise a phiratily of gripping- 
5 aims e.g. two, three or four arms. The head may be rnamifectured from a resiliency 
deformable material, e.g a low shoee factor theniioplastic elastomer (TPE). The head and 
gripping arms may be moulded to fee ilitafe gripping or pinching of a contact lens when the 
head is in the second (contracted) position. 

10 The contact lens manipulation means may comprise a head manipulating means to effect 
gripping of a contact lens by the head of the eyepiece, to facilitate removal of a conlact 
lens from the eye or its packaging. 

The head manipulating means may comprise a longitudinally elongate sleeve positioned 
15 coaxial with and radially extended from the arm and defining first and second ends, the 
arm being positioned radially inwards of the sleeve and defining a head-contacting end, 
the first end of the sleeve terminating adjacent to the head-contacting end of the arm, 
wherein the head and arm are movable relative to the sleeve along the longitudinal axis 
between a first position in which the head does not engage the sleeve and is in the first 
20 extended state, and a second position in which the head engages the sleeve and is deformed 
into the second contracted state, thereby effecting gripping of the contact lens. 

The sleeve and the ana may be reveraihly coupled to one another. The head manipulating 
means may comprise a coupling control means, the coupiing control means being capable 
25 of coupling and imcoupling me sleeve and the arm between coupled and uncoupled states. 
In the coupled state the arm moves in conjunction with me sleeve, and in the uncoupled 
state the arm moves independently of the sleeve. 
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The contact lens cleaning means may comprise an at least one cleaning arm defining a 
cleaning head capable of contacting a contact tens* and a cleaning arm movement means 
communicating with the cleaning arm, the cleaning arm movement means effecting 
movement of the cleaning head for cleaning a contact lens. The contact lens cleaning 
5 means may comprise two cleaning arms, each ami being capable of cleaning a contact lens 
contained withis* an eyepiece. 

The contact leas cleaning means may comprise an ultrasonic cleaning means, for example 
an ultrasonic probe. Ultrasonic cleaning devices axe well known to a person skilled in the 
10 art. 

According to a second aspect of the present invention there is provided a method of 
insetting or removing at least one contact lens into or from an eye of a user using an 
apparatus for manipulation of a contact lens, the apparatus comprising an at least one 
15 eyepiece and an at least one body, the at least one eyepiece when attached to the at least 
one body defining an opening into the at least one body and the at least one eyepiece 
compnsmg: 

(i) a head for engaging a contact lens; and 

(ii) an eyelid opening means, 

5<i the at least one body containing a contact leu* manipulation means comprising an elongate 
arm defining a longitudinal axis and an arm movement means communicating with the 
aim the arm movement means effecting movement of the arm between a retracted position 
and an extended position; 

wherein when the at least one eyepiece is attached to the at least one body and the face of 
25 a user is in contact with the at least one eyepiece, an eyeball and upper and lower eyelids 
of the user being positioned over the opening, the eyelid opening means can engage the 
upper and lower eyelids and retain them open, the arm engaged with the head extending 
to contact the eyeball of the user and effect insertion and removal of a contact lens into and 
from the eye; the method comprising the steps of: 
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CO contacting the face of a user with ihe at least one eyepiece, an eyeball 
and upper and lower eyelids of the user being positioned over the opening; 

(ii) operating the apparatus so as to engage the upper and lower eyelids 
and retain them open and extend the arm engaged with the head to contact the eyeball of 
5 the user and effect insertion and removal of a contact lens into and from the eye. 



Also provided is a method of inserting or removing at least one contact lens according to 
the second aspect of the present invention, the apparatus additionally comprising a 
cleaning housing comprising contact lens cleaning means and being engageable with the 
10 eyepiece, such that when the at least one eyepiece and cleaning housing are engaged, the 
contact lens cleaning means can effect cleaning of a contact lens engaged with the head 
of me eyepiece, the method additionally comprising the steps of: 

(i) engaging the cleaning housing with the at least one eyepiece having 
a contact lens engaged with the head; 

15 ( u ) operating the apparatus so as to effect cleaning of a contact lens 

engaged with the head of the eyepiece. 

The various aspects and features of the. apparatus of the present invention equally apply 
to me methods of me present invention. 

20 

The invention will now be described by way of example only with reference to the 
accompanying drawings in which: 



Figure 1 shows a shows a sectional view of the apparatus according to 
the present invention; 

Figure 2 shows a sectional view of the eyelid opening means contained 
within the eyepiece of the apparatus, (a) prior to contact with 



i 
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the eyelids of a user, (b) contacting the eyelids of a user, and 
(c) retaining the eyelids of a user in an open position; 

Figure 3 shows a plan view of the contact lens manipulation means of 
5 the apparatus with the arm contacting the head of the eyepiece; 

Figure 4 shows a side view of the stages in the removal of a contact lens 
from an eye, (a) at the moment when the head of the eyepiece 
contacts the contact lens, (b) retraction of the arm/sleeve and 
io uncoupling of the sleeve and aim, (c) retraction of the aim 

relative to the sleeve causing deformation of the head and 
effecting gripping of the contact lens hy the head, and (d) 
coupling of the arm and sleeve and retraction of the coupled 
arm/sleeve into the bodyj and 

15 

Figure 5 shows a side view of the stages in the cleaning of a contact 
leros contained wi&in the apparatus according to the present 
invention, (a) prior to addition of cleaning solution, (b) after 
addition of cleaning solution, and (c) during cleaning of the 
20 contact lens by the contact lens cleaning means. 



In a first embodiment of the invention, the appatatus 10 comprises two eyepieces 50 which 
are removably attachable to a body 40 (Figure 1). Only one of the eyepieces 50 may be 
attached to iie body 40 at any gnroa time. The eyepieces 50 are also releasibly engageable 
2S with a cleaning housing 20 (Figure 5c). Each eyepiece 50, when attached to the body 40, 
. defines an opening 60 into the body 40 of the apparatus 10. 

in a second embodiment of the invention, the apparatus 10 comprised two eyepieces 50 9 
two bodies 40 and a cleaning housing 20, wherein each of the eyepieces 50 is attached to 
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ft body 40. The eyepieces 50 are also releasibly eagageable with a cleaning bousing 20. 
Each eyepiece 50 defines an opening 60 into the body 40 of the apparatus 10. 

The eyepieces 50 each comprise an eyelid opening means 70 and a head 120 for engaging 
a contact lens 130 (Figure 2). The eyelid opening means 70 comprises a plurality of eyelid 
opening arms SO, each of me eyelid opening arms 80 being movable within a guide Hack 
150 positioned within Hie eyepieces 50, wherein the eyelid opening arms 80, responsive 
to contact against the upper and lower eyelids 95 of a user (Figure 2a), move along the 
guide tracks 150 (Figure 2b) engaging and retaining the upper and lower eyelids 95 in an 
open position (Figure 2c). The eyepieces 50 of the apparatus 10 preferably extend around 
the eyelid opening means 70, thereby protecting it from damage. In a preferred 
embodnnent, me eyepiece 50 may be sprung such mat when it is pressed against the fece 
of a user, me eyepiece 50 retracts towards the body 40 of the apparatus 10 and the eyelids 
95 of the user contact the eyelid opening means 70. Preferably the arms are spaced so as 
IS to not contact the eyeball 160 of a user. The eyelid opening means 70 serves to prevent 
blinking during insertion and removal of a contact lens 130- The head 120 of the eyepiece 
50 can engage a contact lens 130. 

The body 40 comprises a contact lens manipulation means 90 (Figure 3) comprising an 
20 elongate arm 100 defining a longitudinal axis and an arm movement means 110, 
communicating with the arm 100. The arm 100 can engage with the head 120 contained 
within the eyepiece 50. The arm movement means 1 10 is capable of effecting movement 
of the arm 100 between a retracted position, wherein the arm 100 is contained within the 
body 40 and an exuded position, wherein the arm 100 extends through the opening 60, 
engages wife the head 120 contained to me eyepiece 50, and causes the head 120 to contact 
the eyeball 160 of the user and effect insertion and removal of a contact lens 130 into and 
from an eye (Figure 3). 



25 
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Preferably, each eyepiece 50 or body 40 comprises a light source (not shown) such that 
when a user looks through the eyepiece 50 into the opening 60 of the apparatus 10, the user 
sees a small focussed spot of light, thereby preventing the user from seeing the arm 100 
and the head 120 of the apparatus 10. The inability of the user to see the components of 
s the apparatus 10, both in a static or moving state minimises flinching by the user and 
facilitates insertion and removal* of contact lenses. Xn a preferred embodiment of the 
invention, the spot of light can be coloured to indicate either normal function or to prompt 
the user to change the batteries of the device, or their contact lenses. 

10 The contact lens manipulation means 90 preferably comprises a rack 170 associated with 
the arm 100, the rack 170 engaging with a worm 1 SO associated with the arm movement 
means 110. The contact lens manipulation 90 means preferably comprises an electric 
motor 1 90 to effect movement of the arm 100 between extended and retracted states. More 
preferably a plurality of gears 1 95 are provided to improve the control of the arm 1 00 and 

is the range of speed available for extension and retraction of the arm 1 00. 

Preferably the arm 100 travels along the worm 180 in either direction responsive to 
rotation of the worm 180 about ifs longitudinal axis in one or other direction. Movement 
of the arm 100 along the worm 1 80 in one direction corresponds to extension of the arm 

20 1 00 such that the head 120 extends through the opening 60, and movement of the arm 100 
in the other direction along the worm 180 corresponds to retraction of the arm 1 00, such 
that it is fully contained within the body 40 of the apparatus 1 0* More preferably the worm 
ISO is provided with a stop 200 at one or both ends to limit movement of the arm 100. The 
arm 100 may be extended and retracted through the opening 60 of the apparatus 10 by 

25 travelling along the worm 1 80, and the extension and retraction is controlled by a user or 
more preferably they are automatic events, controlled using SMAC technology. In a 
preferred embodiment of the invention, the head 120 of each eyepiece 50 comprises a laser 
reader 205 which accurately measures the distance between the eyeball 160 (ie. the point 
of contact) and the head 120 of the eyepiece 50. The apparatus 10 may be fitted with a 
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chip 208 located on a circuit board 209 which controls movement of the arm 100 in 
response to this measured distance approaching a set parameter. At this point the 
apparatus 1 0 moves the arm 1 00 in a tightly controlled and precise way, thereby inserting 
the contact lens 130 interne eye in an extremely accurate and safe manner. Movement of 
5 me arm 100 along the worm 1 80 is in response to operation of the apparatus 10 by a user. 
Preferably the apparatus 10 comprises a button 310 (Figure 1) located on the body 40 to 
be depressed by a user in order activate movement of the arm 1 00. 

The contact lens manipulation means 90 preferably comprises SMAC technology which 
10 focilitates the measurement of forces felt against the arm 100 in real time, such that a 
contact lens 130 may be manipulated with a high degree of precision, and regulated force. 
When me arm 100 meets a programmed level of resistance, i.e. as it contacts the eyeball 
160, it will stop quickly and accurately such that there is no risk that the apparatus 10 can 
damage the eye of a user, thereby improving user confidence with the apparatus 10. 

is 

The same apparatus 1 0 fitted with a laser reader 205, which measures the distance between 
the eyeball 160 and the head 120 of the ery&piece 50 in real time, is useable by a multitude 
of users, for example, all the members of a family who wear contact lenses. In a preferred 
embodiment of the invention, the apparatus 10 is fitted with a chip 208 which contains the 
20 precise measurements for extension of the arm 100, as determined by e.g. an optician, such 
that the apparatus 10 can quickly and safely insert a contact lens 130 into the eye of a user, 
and that user can have the utmost confidence that the apparatus 10 can insert a contact lens 
130 safely, since the apparatus 10 is tailored to insert a contact lens 130 in accordance with 
precise measurements of their fecial and eye anatomy. 



25 



Preferably the head 120 of each eyepiece 50 is resilientiy delbrmable, defining first 
extended, and second contracted positions, wherein the head 120 is capable of gripping a 
contact lens 130 when the head 120 is hi the second position. The head 120 of each 
eyepiece 50 is preferably cup shaped to complement the shape of a contact lens 130 or 
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more preferably comprises a, plurality cf gripping arms 140 e.g* two, three or four. The 
head 120 is preferably manufactured from a resiliency deformable material such as a low 
Shore factor iSierrooplastic elastomer (TPE). The head 120 and gripping amis 140 are 
preferably moulded to facilitate gripping or pinching of a contact lens 130 whoa the head 
S 120 is in the second (contracted) position. 

The contact lens manipulation means 90 comprises a head manipulating means 210 to 
effect gripping of a contact lens 130 by the head 120 of an eyepiece 50, to facilitate 
removal of a contact lens 130 from the eye or its packaging. The head manipulating means 

10 210 preferably comprises a longitodinally elongate sleeve 215 positioned coaxial with and 
radially extended from the arm 100, The sleeve 215 defines first and second ends 220, 
230, the aim 100 being portioned radially inwards of the sleeve 215 said defining a head- 
contacting end 217, the first end 220 of -the sleeve 215 terminating adjacent to the head- 
contacting end 217 of the arm 120. The head 120 and arm 100 are movable relative to the 

15 sleeve 215 along the longitudinal axis between a first position in which the head 120 does 
not engage the sleeve 215 and is in the first extended state (Figure 4a and 4b) 5 and a second 
position in which the head 120 engages the sleeve 215 and is deformed into the second 
contracted state, thereby effecting gripping of a contact lens 130 (Figure 4c and 4d). 

20 The sleeve 215 and the arm 100 are reversibly coupled to one another and me head 
manipulating means 210 comprises a coupling control means 240 which is capable of 
coupling and uncoupling the sleeve 215 and the arm 100 between coupled and uncoupled 
states. In the coupled state the arm 100 moves in conjunction with the sleeve 215, and in 
the uncoupled state the arm 100 moves independently of the sleeve 215. When the head 

25 120 contacts the eyeball 160, the sleeve 215 and the arm 100 become uncoupled (Figure 
4b) such that the arm 100 can retract independently of the sleeve 215. Upon retraction of 
the arm 100, the head 120 contacts the first end 220 of the sleeve 215, and former 
retraction of the arm 100 causes the first end 220 of the sleeve 215 to deform the head 120 
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from the first position to the second position and thereby effect gripping of a contact lens 
130 (Figure 4c). 

The coupling control means 240 is preferably electronic or electromagnetic. The coupling- 
control means 240 is preferably opetatively linked to the arm movement means 1 10, and 
confaolled using SMAC technology such that she sleeve 215 and arm 100 are automatically 
uncoupled when the head 120 contacts a contact lens 130 placed m position on the eyeball 
160, prior to retraction of the arm 1 00 and gripping of the contact lens 130. Retraction of 
the arm 100 through the sleeve 215 is preferably only a short distance, for example 
between 0.3-2.0 cm More preferably, retraction of the arm 100 is tightly controlled using 
SMAC technology to avoid the head 120 and contact lens 130 being pulled through the 
first end 220 of the sleeve 215 and damaged. The distance of retraction of the arm 100 is 
sufficient to deform the head 120 from a first position to a second position such that the 
contact lens 130 is gripped by the head 120, then the sleeve 215 and arm 100 arecoupled 
together again, preferably using a solenoid, prior to full retraction of the coupled arm 100 
and sleeve 215 back into the body 40 of the apparatus 10, 



As the coupled arm 100 and sleeve 215 retract into the body 40, the arm 100 disengages 
from the head 120 leaving it in the eyepiece 50, thereby allowing the head 120 to revert 
20 from the second (contracted) position where the contact lens 1 30 is gripped or pinched, to 
the first (extended) position, where the contact lens 130 is merely supported by the head 
120. 



hi a second embodiment of the invention, the arm does not disengage from the head. To 
IS release the grip on fhe contact lens, the sleeve 215 is automatically uncoupled from the 
arm, and the arm 100 extends independently of the sleeve 215 until the head 120 returns 
from the second (contracted) position, in which the contact lens 130 is gripped, to fhe first 
(extended) position, in which the contact lens 130 rests on and is supported by the head 



120. 



i 
i 
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The apparatus preferably comprises a three way micro switch 330 which controls the three 
modes of action - namely, (i) insertion/removal of a contact lens into or from an eye of a 
user, (ii) installation of a contact lens into an eyepiece 50, and (iii) removal of a contact 
lens fiom an eyepiece 50. 

5 

In a Sist embodiment of the invention, the micro switch 330 is activated by attaching an 
eyepiece 50 onto the body 40, and securing it in position "with clips provided (not shown). 
The body 40 can distinguish which eyepiece 50 is being used, where one eyepiece 50 
contains a contact lens 130 designed for use with the right eye, and the other eyepiece 50 
10 contains a contact lens 130 designed for use with the left eye. Preferably, a light or audible 
signal is relayed to the user to inform them which eye they need to position over the 
eyepiece 50 in order to install/remove the correct contact lens. 

In a second embodiment of the invention, where the eyepieces 50 are each attached to a 
15 separate body 40, the micro switch 330 for each body 40 is activated through the use of an 
external switch positioned on each body 40. 

Preferably, a button 310 is positioned on the external surfhee of die body 40, for use by a 
user to control the contact tens manipulation means 90. By depressing the button, a user 
20 can thus use the body 40 to e.g. install a contact, lens 130 into their eye, or remove a 
contact lens 130 from its packaging and install it into an eyepiece 50. 

The cleaning housing 20 (Figure 5c) of the apparatus 10 comprises a contact iens cleaning 
means 250 ♦ comprising an at least one cleaning arm 260 defining a cleaning head 270, and 
25 a cleaning aim movement means (not shown) communicating with the cleaning arm 260. 
The cleaning arm movement means preferably comprises an electric motor 320 which is 
capable of effecting rotational movement of the cleaning head 270 fbr cleaning a contact 
lens 130. The cleaning housing 20 is engagcable with eyepieces 50, such that when the 
cleaning housing 20 is engaged with, an eyepiece 50 3 the contact lens cleaning means 250 
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can effect cleaning of fee contact lens 130 contained wifeui eifeer of the eyepieces 50. 

Preferably, fee cleaning arm movement means 2S0 comprises an electric motor (not 

shown) to effect rotational movement of fee cleaning arm 260 about if s longitudinal axis . 

More preferably, fee cleaning arm movement means 280 comprises an or? centre gear (not 
5 shown) which provides a vertically oscillating movement, ma preferred embodiment of 
fee invention, fee contact lens cleaning means 250 is controlled by swatch or button (not 
shown) located on fee cleaning housing 20, and a user can feus clean contact lenses 
contained within fee eyepieces 50 by flicking fee switch or pressing fee button. 

30 Preferably the cleaning housing 20 comprises a compartment for storage of contact lens 
cleaning solutions and components. The body 40 and cleaning housing 20 preferably 
comprise a compartment in which batteries may be stored, fee batteries being used to 
power electric motors contained within fee apparatus 10. 



15 



The body 40, eyepieces 50, and/or cleaning housing 20 of fee apparatus 10 preferably 
comprise at least one compartment for storage of spate contact lenses and cleaning 
solutions and components, The body 40, eyepieces 50 and cleaning housing 20 are 
preferably manufecmred from plastic, for example by injection moulding. 

20 Examples 

The following examples detail the various functions feat fee apparatus 1 0 according to fee 
present invention can perform. 

RemovaS of contact tenses from thext packaging and installation of contact lenses Into 
25 fee apparatus 

A contact lens 130, immersed wifem an appropriate storage solution within its packaging 
can be installed into an eyepiece 50 by pressing fee button 310 located on fee body 40. A 
single extended press of fee button 310 by a user will trigger fee cycle of movements 
which enable a contact lens 130 to be installed into an eyepiece 50 of fee apparatus 10. 
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The first stage in this cycle is an extension of the arm 100 of tile contact lens manipulation 
means 90 through the opening 60 until the arm 100 engages the head 120 within the 
eyepiece 50. The arm 100 continues to extend until the head 120 contacts the contact lens 
130, at which the point the exteaision of the arm 100 will precisely stop. Next, the sleeve 
5 215 is automatically uncoupled from the arm, and the ami 1 00 retracts independently of 
the sleeve 215 until the head 120 is deformed from the first (extended) position to the 
second (contracted) position, thereby effecting gripping ofthe contact lens 1 30. Then, the 
ami 100 and the sleeve 215 are automatically coupled, and the arm 100 and sleeve 215 
refract usuil ihe head 120 disengages from the aim 100, leaving it in the eyepiece 50. 
10 When the head 120 disengages from the coupled arm/sleeve, the head 120 returns from 
the second (contracted) position {in which the contact lens 130 is gripped) to the first 
(extended) position, in which the contact lens 130 rests on and is supported by the head 
120. The coupled aim/sleeve continues to retract until it is fully contained within the body 
40. 

15 

Retention of eye lids 

The eyelid opening means 70 is activated when a user, looking into the opening 60 ofthe 
eyepiece 50, contacts Gxe eyepiece 50 against their eyelids 95, The eyepiece 50 is sprung 
so that it retracts when pressed against the eyelids 95, and as it retracts the arms ofthe 
20 eyelid opening means 70 can contact the eyelids 95- As the eyepiece 50 fully retracts,, the 
arms ofthe eyelid opening means 70 move along paths defined by guide tracks 1 50 such 
that the eyelids 95 are gently moved into an open position, and retained in that position 
prior to insertion and removal of a contact lens 130 uxto ot from the eye. The pressure is 
controlled by the user, helping fhern feel ss though thay are in control. 

25 

Insertion of contact lenses into mi eye 

A contact lens 130, immersed within an appropriate storage or cleaning solution within an 
eyepiece 50 and being positioned on the head 120 ofthe eyepiece 50 may be inserted into 
the eye by pressing the button 310 located on the body 40, The user looks into the opening 



U/K/20B3 16: 49 +44-161-4BB2B22 \ QX3VD WISE MANCHESTE PAGE 22/34 



60 of til© eyepiece 50 and the eyelid opening means 70 retains the eyelids 95 in an opera 
position. A single press of the button 310 will trigger the cycle of events which leads to 
insertion of the contact lens 130 into the eye of the user. The first step is an extension of 
the arm 100 through Ihe opening 60 tnxtil the arm 100 engages the head 120 of the* 
5 eyepiece 50. The arm 100 extends further raitil the contact lens 130 contacts the eyeball 
160. Using 5MAC technology, the extension of the aim 100 is precisely controlled and 
quickly stopped when the contact lens 130 touches the eyeball 160. Upon contact with the 
eyeball 160, the contact lens 130 is sucked onto the eyeball 160 through capillary action 
of the solution on the contact lens 130. After insertion of the contact lens 1 30, the arm 1 00 
10 is automatically retracted, disengaging from the head 120, and retracted farther until it is 
fully contained -within body 40 of the apparatus 10. 

Removal of contact lenses from an eye 

Following insertion of a contact lens 130 into an eye, a single press of the button 310 
15 located on the body 40 will trigger the cycle of events which leads to removal of the 
contact lens 130 from the eye of the user. The user looks into the opening 60 of the 
eyepiece 50 and the eyelid opening means 70 retains the eyelids 95 in aft op^n position. 
Following the pressing of the button, in the first step, the arm 100 and sleeve 215 are 
automatically coupled, and the coupled arm/sleeve extends through the opening 60 until 
20 the aim 100 engages the head 120. The coupled aim/sleeve continues to extend until it 
contacts the contact lens 130 positioned on the eyeball 160, Using SMAC technology, the 
extension of the arm 100 is precisely controlled and quickly stopped when the head 120 
encounters a programmed amount of resistance as it touches the contact lens 130 
positioned on the eyeball 160. The ami/sleeve retracts a short distance, and then the arm 
25 100 and sleeve 215 are uncoupled. The arm 100 then retracts a set distance until the head 
120 is deformed from the first (extended) position to the second (contracted) position, 
thereby gripping the contact lens 13a As the contact leas has been in the eye for a day the 
moisture content has lowered, resulting in the contact lens 130 becoming tacky to the touch 
and thereby facilitating the removal process. The arm 100 and the sleeve 215 are then 
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coupled together and they retractunril the head 120 is contained within title eyepiece 50, 
and then fee arm 100 continues to retract until h is contained within the body 40, leaving 
the head 120 (and the contact lens 130) in the eyepiece 50. 

5 Cleaning «f contact lenses 

Cleaning solution is applied to a contact lens 130 contained within an eyepiece 50. The 
cleaning solutions are held within the cleaning housing 20. The contact lens 130 can be 
cleaned by engaging the cleaning housing 20 with an eyepiece 50 or eyepieces 50. The 
eyepiece 50 does not have to be attached to the body 40, although cleaning can be 

10 performed if fee eyepiece 50 is attached to fee body 40. Engaging the cleaning housing 
20 with one or more eyepieces 50 or eyepieces 50 creates a seal which prevents the contact 
lens 130 being exposed to dust or micro-organisms. By pressing the button (not shown) 
located on the cleaning housing 20, a user activates an electric motor (not shown) which 
is attached to an off centre gear which causes both rotation of fee cleaning heads 270 and 

15 a vertically oscillating movement. The cleaning last for approximately 30 seconds, after 
which the contact lens 130 is clean, The solution is automatically drained out of the 
eyepiece 50, leaving the contact lens 130 substantially solution free to be inserted into an 
eye. 

20 Storage of contact lenses 

Contact lenses may be stored in the eyepiece 50 either before or after cleaning by adding 
a storage solution (e.g. sterile saline) to fee eyepiece 50 to keep the contact lens 130 wet. 
Prior to insertion into an eye, fee contact leases may be cleaned. 
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Claims 

L - TOSatupJv tnaoipolation and cleaning of a contact lens, said apparatus 

comprising an at least one eyepiece, an at least one body, and a cleaning housing, said at 
least one eyepiece when attached to said at least one body defining an opening into said 
at least one body and said at least one eyepiece comprising: 

(i) a head for engaging a contact lens; and 

(ii) an eyelid opening means, 
said at least one body containing a contact lens manipulation means comprising an 
elongate arm defining a longitudinal axis and an arm movement means communicating 
with said ami, said arm movement means effecting movement of said arm between a 
retracted position and an extended position; s 
wherein when said at least one eyepiece is attached to said at least one body and the face 
of a user is in contact with said at least one eyepiece, an eyeball and upper and lower 
eyelids of said user being positioned over said opening, said eyelid opening means can 
engage said upper and lower eyelids and retain them open, said arm engaged with said 
head extending to contact said eyeball of said user and effect insertion and removal of a 
contact lens into and from said eye; 

20 said cleaning housing comprising contact lens cleaning means and being engageable with 
said at least one eyepiece, such that when said at least one eyepiece and said cleaning 
housing are engaged, said contact lens cleaning means can effect cleaning of a contact lens 
engaged with said head of said at least one eyepiece. 

25 2. An apparatus as claimed in Claim 1, said apparatus comprising two eyepieces, 

abody and a cleaning housing, said eyepieces being removably attachable to said body and 
said cleaning housing being engageable with said eyepieces, such that when at least one 
eyepiece is engaged with said cleaning housing, said contact lens cleaning means can 
effect cleaning of any contact lens engaged with said head of said eyepiece. 
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3 , An apparatus as claimed in Claim 2 S wherein only one of said eyepieces is 
attachable to said body at a time. 

4, An apparatus according to any of the preceding Claims wherein said arm is 
5 capable of releasabiy engaging said head. 

5* An apparatus according to any of the preceding Claims wherein said arm 

extends through said opening to engage said head. 

10 6, An apparatus according to any of the preceding Claims wherein said arm 

movement means effects movement of said arm between a retracted position in which said 
arm is contained within said body of said apparatus, and an extended position in which said 
arm extends through said opening, 

15 7. An apparatus as claimed in Claim 1 wherein said arm is attached to said head 

8. An apparatus according to any of the preceding Claims, wherein said eyelid 
opening means comprises a plurality of arms, each of said arms being movable within a 
guide track positioned within said eyepiece, wherein said arms, responsive to contact 

£0 against said upper and lower eyelids, move along said guide tracks engaging and retaining 
said upper and lower eyelids in an open position. 

9. An apparatus according to any of the preceding Claims, wherein said contact 
- leas msnipalaiioiL rassns comprises a rack associated with said axm, said rack engaging 

25 with a worm associated with said arm movement means. 

l 

10- An apparatus according to any of the preceding Claims wherem said contact 

lens manipulation means comprises an electric motor to effect movement of said arm 
between said extended and retracted positions. 
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U. An apparatus according to any of the preceding Claims wherein said head is 

resiliency deformable between a first extended state and a second contracted state, 
wherein said head is capable of gripping a contact lens when said head is in said contracted 
state. 

12. An apparatus according to aj?.y of the preceding Claims, said contact lens 

manipulation means additionally comprising a head manipulating means to effect gripping 
of said contact lens by said head. 



is 



10 13. An apparatus according to Claim 12 wherein said head manipulating means 

comprises a longimdinaUy elongate sleeve positioned coaxial with and radially extended 
from said arm and defining first and second ends, said aim being positioned radially 
inwards of said sleeve and defining a head-contacting end, said first end of said sleeve 
terminating adjacent to said headnsontactmg end of said arm, wherein said head and arm 
are movable relative to said sleeve along said longitudinal axis between a first position in 
which said head does not engage said sleeve and is in said first extended state, and a 
second, position in which said head engages said sleeve and is deformed into said second 
contracted state, thereby effecting gripping of said contact lens. 

20 14. An apparatus according to Claim 13, wherein said contact lens gripping 

means comprises a coupling control means, said coupling control means being capable of 
coupling and uncoupling said sleeve and said arm between coupled and uncoupled states, 
wherein in said coupled state said arm moves in conjunction with said sleeve, and in said 
uncoupled state said arm moves independently of said sleeve. 



25 



IS. An apparatus according to any of the preceding Claims, said contact lens 

cleaning means comprising an at least one cleaning arm defining a cleaning head capable 
of contacting a contact lens, and a deaning arm movement means comnnimcating with 
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said cleaning arm, said cleaning arm movement means effecting movement of said 
cleaning head for cleaning said contact lens. 

16- A method of inserting or removing at least one contact lens into or from an 

5 eye of a user using &z apparatus fox manipulation of a contact lens, said apparatus 
comprising an at least one eyepiece and an at least one body, said at least one eyepiece 
when attached to said at least one body defining an opening into said at least one body and 
said at least one eyepiece comprising: 

(i) a head tor engaging a contact lens; and 

10 (ii) an eyelid opening means, 

said at least one body containing a contact lens manipulation means comprising an 
elongate aim defining a longitudinal axis and an arm movement means communicating 
with said arm, said arm movement means effecting movement of said arm between a 
retracted position and an extended position; 

IS wherein when said at least one eyepiece is attached to said at least one body and the face 
of a user is in contact with said at least one eyepiece, an eyeball and upper and lower 
eyelids of said -user being positioned over said opening, said eyelid opening means can 
engage said upper and lower eyelids and retain them open, said ann engaged with said 
head extending to contact said eyeball of said user and effect insertion and removal of a 

20 contact lens into and from said eye; the method comprising 1he steps of: 

(i) contacting the face of a user with said at least one eyepiece, an eyeball 
and upper and lower eyelids of the user being positioned over said opening; 

(ii) operating the apparatus so as to engage tfoe upper and lower eyelids 
2nd retain them open and extend said aim engaged with said head ro contact said eyeball 

25 of sai d user and effect insertion or removal of a contact lens into or from said eye. 

17. A method of inserting or removing at least one contact lens according to 

claim 16, said apparatus additionally comprising a cleaning housing comprising contact 
lens cleaning means and being engageable with said eyepiece, such that when said at least 
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one eyepiece and cleaning Wing are engaged, said contact lens cleaning means can 
effect cleaning of a contact lens engaged with said head of said eyepiece, the method 
additionally comprising the steps of: 

(?) ?^ a 8?5g _ 5aid cleaning housing with said at least one eyepiece having 

a contact lens engaged with said head; 

(ii) operating said apparatus so as to effect cleaning of a contact lens 
engaged with said head of said eyepiece. 
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An apparatus fbr manipulation and cleaning of a contact lens, said apparatus comprising 
S an at least one eyepiece,, an at least one body> and a cleaning housing, said eyepiece 
defining an opening into said body and comprising: (i) a head for engaging a contact tens; 
and (ii) an eyelid opening means, said body containing a contact lens manipulation means 
comprising an elongate aim; and an arm movement means capable of effecting movement 
of said aim engaged to said head between retracted and extended positions, said cleaning 
10 housing comprising contact lens cleaning means and being engageable with said at least 
one eyepiece, such that when said at least one eyepiece and said cleaning housing are 
engaged, said contact lens cleaning means can effect cleaning of a contact lens engaged 
with said head of said eyepiece. 

15 Also described are methods for same. 
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